The effect of different levels of compression (A 1 = 420 gdm -1 , A 2 = 560 gdm -1 ) and inoculation (B 1 = no inoculant, B 2 = with inoculant) on changes in chemical composition, proteolysis and quality of lucerne silage was investigated in this paper. Based on the results of chemical analysis we found that in silages with more compressed material there was a reduction in the amount of ammonia nitrogen, soluble nitrogen and acetic acid, and increased content of protein nitrogen ('true'protein) and production of lactic acid (p<0.05). With the inoculation of the ensiling material the production of ammonia nitrogen and acetic acid was reduced but the content of lactic acid and acidity was increased (p<0.05). The interaction of both investigated factors (A×B) induced a decrease in the proteolysis degree, increase of lactic acid production and decrease in acetic acid production, and decrease in pH values (p<0.001) in investigated silages. The investigated factors had less influence on the chemical composition of lucerne material, and the significant variations were observed in fat and NFE contents. On the basis of this investigation the degree of compression is the most important parameter in ensiling technology. With the adequate compression and reduction of air in the starting material, the aerobic phase is reduced and the activity of proeolytic enzymes is decreased. In practice the special attention should be given to factors on which directly or indirectly the level of compression of ensiled material depends: wilting, cutting, object selection and/or selection of machines used for compression.
Introduction
High moisture content in the moment of cutting and high buffer value are the main problems for a successful ensiling of legumes, and this was the reason for several experiments performed during the past couple of decades (Đorđević and Dinić, 2003) . Today, more attention is also given to the changes of nitrogenous compounds which occur during the ensiling process (Đorđević et al., 2004) . In living plants 75 to 90% of total nitrogen is in the form of true protein, while in silages it is just 30 to 50%, according to Slottner and Bertilsson (2006) . Compared to other plants from the Fabaceae family lucerne has more soluble nitrogen matters. Protein solubility is in positive correlation with ruminal degradability (Wattiaux, 1995) , which may reduce their utilization (Jovanović et al., 1993) , or lead to health problems in animals (Koljajić et al., 1997) . According to Broderick (1995) other legumes have less soluble proteins compared to lucerne, due to higher presence of condensed tannins. Such results were experimentally obtained by Albrecht and Muck (1991) for sainfoin, lespedeza, and Lotus pedunculatus. According to the same authors, species such as red clover or kura clover do not contain condensed tannins, but their proteins have low solubility. The lesser degree of proteolysis in red clover silages was explained by the presence of soluble enzyme polyphenol-oxidase, which in the presence of oxygen reacts with O-diphenol creating very reactive O-quinone, which creates polymers with other molecules such as proteins (Getachew et al., 2009; Grabber, 2009; Lee et al., 2009) .
Various methods are used to maximally control the process of nitrogen matter degradation during the legume ensiling process, such as wilting, carbohydrate stimulation, inoculation and chemical conserving (Nadeau et al., 2000; Guo et al., 2008) . Aside from these technologies the cultivars of legumes are selected to have lower degradability (Broderick et al., 2004) , and also genetically manipulations were done with the same purpose (Getachew et al., 2009 ). The ensiling practice requires maximally simple, inexpensive and effective processes. This experiment was planned to investigate the influence of various degrees of compression and inoculation of wilted lucerne material on chemical composition, changes in nitrogen matters and silage quality parameters.
Materials and Methods
The experiment was organized as two-factorial (2×2), with three replications, where factor A was the different level of compression (A 1 = 420 gdm -1 , A 2 = 560 gdm -1 ) and factor B was inoculation (B 1 = no inoculant, B 2 = with inoculant). Lucerne was cut at the end of butonization phase, and the wilted material from the second cut with 330 gkg -1 dry matter was used for ensiling. The inoculation was done with homofermentative inoculants, which according to the producer's specification contained microencapsulated bacteria Lactobacillus plantarum (min. 1.0×10 11 CFU), Lactobacillus acidophilus (min. 1.0×10 11 CFU), Streptococcus faecium (min. 1.0×10
11 CFU) and Pediococcus acidilactici (min. 1.0×10 11 CFU). The quantity used according to the producer's recommendation was 250 g per 5 T of green mass.
All silages after the treatment were compressed in plastic experimental silos with volume of 5 dm 3 . After 56 days the experimental silos were opened and representative samples were taken for chemical analyses. A chemical composition and silage quality were analyzed in the Laboratory for nutrition of domestic and reared animals at the Faculty of Agriculture, Zemun (AOAC, 2002) . The calculation of evaporated substances in silage dry matter (volatile fatty acids, alcohol, and ammonia) was corrected according to Dulphy and Demarquilly (1981) . The amount of ammonia nitrogen was analyzed with modified Kjeldahl procedure (Dulphy and Demarquilly, 1981) , amount of soluble nitrogen was analyzed with Vistahin method (Dulphy and Demarquilly, 1981) , and protein nitrogen with Grando method (Sinovec and Ševković, 1995) . A statistical analysis of the obtained results was done by analysis of variance procedure with software package Statistica v.6. (Statsoft, 2006) .
Results and Discussion
The amount of dry matter in all silages was greater than 300 gkg, -1 which is considered as the main condition for preventing the separation of juices and maximal control of butyric fermentation (Table 1) . Similarly, the increase of dry matter content is important in legumes to preserve proteins (Slottner and Bertilsson, 2006) . The chemical composition of silages was not much different from the starting material, just the fat content showed some variation. Almost double quantity of ether extract in silages compared to the starting material can be explained with extraction of the part of lactic acid (which is not volatile) with diethyl-ether (Barnett, 1954) . That is the reason why silages from more compressed material had higher fat content. Diethyl-ether also extracts other fat-like substances such as plant pigments, waxes, ether oils, fat soluble vitamins and others (Đorđević et al., 2003) , and all this is increasing the calculated fat content. The differences in protein amount between the starting material and silages occurred because of the drying process of the samples during which some ammonia was lost. Compression factor had a significant influence on NFE amounts. In more compressed silages the fermentation was more dominant of the lactic acid type and more fermentable carbohydrates were used to produce lactic acid. In addition, inoculated silages had significantly less NFE, because of more intensive lactic acid fermentation. Nonsignificant variations in crude fiber and ash contents can be treated as relative, because of the variations in other components.
The use of inoculants in this experiment had a purpose of providing homofermentative lactic acid bacteria at the beginning of fermentation, which is scarce. Commercial products used as inoculants are used with the doses that provide 10 5 -10 6 lactic acid bacteria per gram of ensiled mass, which enables them to become dominant over the enterobacteria (Prikryl, 1997) . Ammonia nitrogen is one of the most important parameters that reflect changes in nutrient contents. It is produced by the action of proeolytic enzymes from plant cells and microorganisms, mostly butyric Clostridia. A presence of ammonia in silages that do not contain butyric acid is a result of plant enzyme activity (McDonald et al., 1991) . In all silages made from better compressed material and those inoculated, there was a decrease in ammonia content (Table 2) . That is the result of lower pH values, as well as more intensive homofermetative lactic acid bacteria, and more lactic acid produced. The possibility for control ammonia nitrogen production is very significant for lucerne silages, considering that this plant species is very important, sometimes the most important protein source in cow rations (Grubić et al., 2001) . Values of pH and dry matter content are the most important factors that dictate the intensity of proteolysis, but they cannot stop it completely (Carpintero et al., 1979) . Maximal control of proeolytic processes is achieved with chemical conservants based on organic acids and their salts (Komprda et al., 1996) . However, chemical conservants are used very rarely in Europe and they are banned in the USA (Đorđević and Dinić, 2003) . Results of this experiment have a similar trend like previous experiments by Hristov and Sandev (1998) , Nadeau et al. (2000) , Guo et al. (2008) and Grabber (2009) .
In silages with higher degree of compression, significantly less soluble nitrogen was detected and significantly more protein nitrogen. At the same time, there was apparently no influence of inoculation on both parameters. All silages had more than 600 gkg -1 of soluble nitrogen, which is considered as the upper limit for quality silages (ENSILAGE, 1978) . The influence of degree of proteolysis can be explained with more intensive oxidation in the environment with more oxygen in the material. The result of that is temperature rise, which is in positive correlation with the enzymatic activity. The level of dry matter has smaller significance, but has a direct influence through the compressing ability of plant material (Muck and Diskerson, 1987) . All lucerne silages had high pH values, which is a result of high dry matter content and high buffer value of this plant species, as well as a high content of crude protein and minerals (Table 3) . Although those substances have alkaline character, the significant increase in lactic acid and decrease in acetic acid were observed with more compressed material, when inoculants were used, and in the interaction of those factors. Similarly, silages made with more compressed material had significantly more lactic acid and less acetic acid which can be explained by the shorter duration of aerobic phase of fermentation and better conditions for lactic acid bacteria activity. It was discovered that butyric acid was not present in most silages. That can be explained with the adequate conditions during the ensiling, and the fact that raw material was not contaminated with soil, which is the main source of butyric Clostridia (Đorđević et al., 2004) . The explanation lies also in the higher dry matter content in all starting materials, which limits the activity of butyric bacteria.
Conclusion
In the performed investigations, it is found that the degree of compression of ensiling material is more important for the status of nitrogenous matters (ammonia, soluble and protein nitrogen), and for the production of lactic acid than inoculation process. The anaerobity of the environment and optimal conditions for lactic acid bacteria activity is the first and unavoidable condition in ensiling technology. However, the results of this experiment indicate that interaction of this factor with inoculation shows positive results on all parameters of proteolysis and silage quality (aside from butyric acid) with high significance (p<0.001). In practice the maximal attention should be given to factors which directly or indirectly influence compression degree: wilting, cutting length, selection of ensiling object and selection of machines used for compressing (tractor or baling and wrapping).
